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reduce the risk of vasospasm of the ITA. This carbon dioxide
insufflation technique for the pedicled ITA grafts is also suffi-
ciently simple to adopt, even for inexperienced surgeons.
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Tricuspidalization of a bicuspid aortic valve with severe aortic valve
insufficiency
Afksendiyos Kalangos, MD, PD, FETCS,a Maurice Beghetti, MD,b and Jan T. Christenson, MD, PhD, FETCS,a
Geneva, Switzerland
Aortic valve insufficiency that develops in associationwith a ventricular septal defect (VSD) is usuallycaused by leaflet prolapse. In the event of severeaortic valve insufficiency, several techniques to repair
the aortic leaflet prolapse have been described.1-5 An added prob-
lem occurs when the aortic valve is bicuspid. In this report we
describe an original technique for transforming a bicuspid aortic
valve into a tricuspid valve in a child.
Clinical Summary
The patient was a 14-year-old girl who, since 1996, had symptoms
of a perimembranous VSD (with an extension just below the aortic
annulus) combined with a bicuspid aortic valve and severe aortic
valve insufficiency and an elongated and prolapsed posterior leaf-
let (Laubry-Pezzi congenital malformation). Because of rapid clin-
ical deterioration with increasing dyspnea, she was referred to our
center for corrective surgery in May 2002 from Morocco. Preop-
erative echocardiography revealed a high VSD with subaortic
extension and a left-to-right ventricular pressure gradient of 42
mm Hg, together with a severe aortic valve insufficiency and a
dilated left ventricle.
Surgical Technique
The patient was operated on through a median sternotomy
with cardiopulmonary bypass. After transverse opening of
the ascending aorta and selective cardioplegia, the aortic valve
was inspected. A bicuspid aortic valve with severe prolapse
caused by elongation of the posterior leaflet was observed
(Figure 1, A) together with a large VSD, which was easily
accessible through the aortotomy and through the aortic valve.
It was closed with a bovine pericardial patch through the same
direct approach.
Thereafter, the false commissure of the anterior fused leaflet
was incised, and reconstruction of a third commissure was
started by suturing a semiellipsoid piece of bovine pericardium
to the incised leaflet edges with a running suture (Figure 1, B).
The ending of the patch at the free border of the leaflet
was secured on both sides with an additional suture. The mid-
portion of the ellipsoidal pericardial patch was then fixed
to the aortic wall, thus transforming the false commissure into
a true third commissure and the bicuspid valve into a tricuspid
valve (ie, tricuspidalization; Figure 1, C). After placement of a
Frater stitch, the prolapse of the posterior leaflet was evaluated.
The posterior leaflet prolapse was corrected by means a tech-
nique of plication and suspension of the free edge along a
2-mm–wide strip of polytetrafluoroethylene* (PTFE) applied
from one commissure to the other by using 2 running sutures of a 6-0
monofilament passed up and down through the free edge of the leaflet
and the PTFE strip (Figure 1, D). The beginning and end of this suture
were at each corresponding commissural level in an extra-aortic
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position. A circular annuloplasty was performed at the level of the
ventriculoaortic junction and tied. A dilator (16F) appropriate to
the patient’s body surface area was placed through the aortic valve
to achieve a perfect leaflet adaptation, so that an aortic annular
stenosis would be avoided (Figure 1, E). The aortotomy was
closed, and after deairing and hemostasis, the patient was weaned
from cardiopulmonary bypass without difficulties.
After the aortic valve repair, a dicrotic notch was restored
with excellent hemodynamics. There was a minimal gradient
of 10 mm Hg over the aortic valve. Immediate transesopha-
geal echocardiography revealed 3 freely moving leaflets with
good leaflet coaptation and without any evidence of valvular
leak.
The postoperative course was uneventful, and the girl was
discharged on the sixth postoperative day. Transthoracic echocar-
diography on the day of discharge easily identified 3 freely moving
aortic leaflets and a perfect valve opening without any valve
insufficiency (Figure 2).
Discussion
In a young child every effort should be made to perform a valve
repair rather than replacing the valve to avoid reoperations and
anticoagulation therapy. Several techniques have been described to
repair the prolapsed elongated aortic leaflet, whereas transforma-
tion of a false commissure into a true commissure, thus creating a
tricuspid aortic valve, has not been described earlier. The tech-
nique of free edge suspension for correction of aortic insufficiency
has been described earlier by Kalangos and associates4 using a
pericardial strip and later by David and associates5 using a strip of
PTFE. In this child we have reconstructed the false commissure
and transformed it into a true third commissure in a case of
bicuspid aortic valve insufficiency. Together with suspension of
the prolapsed posterior leaflet, closure of a high VSD (easily
closed through the aortic valve using a patch), and an aortic
circular annuloplasty, a tricuspid aortic valve without insufficiency
was achieved. Because of the successful aortic valve repair, anti-
coagulation therapy could be avoided. At early follow-up (2
months), the repair was stable.
Figure 1. Aortic valve repair step by step: A, Bicuspid aortic valve and posterior leaflet prolapse; B, incision of the
false commissure and pericardial patch insertion; C, midportion transverse portion of the pericardial patch fixed
to the aortic wall; D, suspension of the free edge of the prolapsed leaflet with a PTFE strip; E, circular aortic
annuloplasty.
Figure 2. Transthoracic echocardiography on the fifth postopera-
tive day, showing a tricuspid aortic valve without any insuffi-
ciency and with perfect valve opening.
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Half-turned truncal switch operation for complete transposition of the
great arteries with ventricular septal defect and pulmonary stenosis
Masaaki Yamagishi, MD, Keisuke Shuntoh, MD, Tsutomu Matsushita, MD, Katsuji Fujiwara, MD, Takeshi Shinkawa, MD,
Takako Miyazaki, MD, and Nobuo Kitamura, MD, Kyoto, Japan
The Rastelli1 or Lecompte operations (re´paration a` l’e´t-age ventriculaire)2 are commonly used for completetransposition of the great arteries (TGA) with anterioraorta, ventricular septal defect (VSD), and pulmonary
stenosis (PS) or a double-outlet right ventricle with anterior aorta
and a left posterior overriding pulmonary artery (PA; ie, false
Taussig-Bing heart3) with PS. However, a warped left ventricular
outflow tract through a space-occupied intraventricular tunnel and
a contrived right ventricular outflow tract are inevitable in these
conventional operations. We developed an alternative surgical
option to ensure straight and nonobstructive aortic and pulmonary
ventricular outflow tracts by using an autologous half-turned trun-
cal block that involves both semilunar valves.
Clinical Summary
A girl weighing 7100 g was referred to our hospital for surgical
repair. By means of echocardiography and angiocardiography, the
cardiac anatomy was diagnosed as TGA with anterior aorta, VSD,
and both valvular and subvalvular PS. A large muscular outlet
VSD was located at a juxtapulmonary position. The infundibular
septum was deviated posteriorly, and the posterior PA was over-
riding the interventricular septum. The pulmonary valve was bi-
cuspid, and the pressure gradient between the left ventricle and the
PA was 65 mm Hg.
At 1 year of age, surgical repair was performed through a
median sternotomy. The ascending aorta was located anteriorly,
and the main pulmonary artery (MPA) was located posteriorly.
The coronary arterial pattern was Yacoub type A. A large right
ventricular branch artery was detected at the right ventricular
outflow tract. An arterial cannula was inserted into the ascending
aorta, and venous return cannulas were directly inserted into the
superior and inferior venae cavae. After institution of moderate
hypothermic cardiopulmonary bypass and subsequent chemical
cardiac arrest, the ascending aorta was transected 10 mm above the
coronary orifices (Figure 1, A). The incised line of the truncal root
was designed around both semilunar valve annuli (Figure 1, B,
dotted line). Also, the incised line on the PA was designed ob-
liquely from the posterior aspect of the proximal site to the anterior
aspect of the bifurcation (Figure 1, B, dotted line). The PA was
incised obliquely along the designed line so as to retain the anterior
wall with the proximal PA stump. Both right and left coronary
arterial buttons were resected with a U-shaped incision (Figure 1,
C). The right ventricular outflow tract was incised along the aortic
annulus (Figure 1, D). The infundibular septum was incised at both
the right and left margins (Figure 1, D, dotted line). The incision
was extended along the pulmonary annulus. With care taken to
avoid mitral valve injury, the midline of the fibrous continuity
between the pulmonary valve and the mitral valve was incised. By
means of this maneuver, a truncal block, which included the entire
aortic and pulmonary valves, was resected. The resected truncal
block was half turned horizontally (Figure 1, E). The anterior wall
of the anteriorly translocated PA was incised longitudinally
through the anterior pulmonary commissure. The posteriorly trans-
located aortic valve was anastomosed to the left ventricular out-
flow tract with a continuous 5-0 polypropylene suture (Pronova;
Ethicon, Inc, Somerville, NJ; Figure 1, F). A nontwisted expanded
polytetrafluoroethylene (ePTFE) patch (W. L. Gore & Associates,
Inc, Flagstaff, Ariz) was anastomosed along the VSD edge with
pledget-reinforced mattress sutures. The superior margin of the
ePTFE patch was anastomosed to the prominence of the infundib-
ular septum. A straight left ventricular outflow tract was then
created. The coronary cuffs were anastomosed to the confronted
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